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9. Connect the radiator lower hose at the water pump.
0. Connect the heater hose at the water pump.
1. Connect the battery cable. Fill and bleed the

cooling system. Operate the engine until normal
operating temperature has been reached and check
for leaks.

CYLINDER FRONT COVER PLATE AND
TIMING CHAIN
Removal
1. Refer to Water Pump Removal. Perform Steps 1

thru 9, but leave the water pump attached to the
front cover plate.

2. Remove the heater hose and lower radiator hose
from the water pump.

3. Remove the crankshaft pulley from the crankshaft
vibration damper. Remove the vibration damper
attaching screw. Install the puller on the crankshaft
vbration damper Fig. 19 and remove the vibration
damper.

4. Remove the timing pointer.

5. Remove the bolts attaching the front cover plate
and water pump to the cylinder block. Remove the
front cover plate and water pump assembly.

6. Disconnect the fuel pump outlet line from the fuel
pump. Remove the fuel pump attaching bolt and
nut and lay the pump to one side with the flexible
fuel line still attached.

7. Discard the cylinder front cover plate gasket and
oil pan seal.

8. Check the timing chain deflection refer to Part 21.
01.

9. Crank the engine until the timing marks on the
sprockets are positioned as shown in Fig. 20.

10. Remove the camshaft sprocket cap screw, washer
and two piece fuel pump eccentric. Slide both
sprockets and the timing chain forward, and
remove them as an assembly Fig. 21.

TIMING MARKS

A 3250-la

FIG. 21 Removing or Installing Timing Chain

Installation

1. Position the sprockets and timing chain on the
camshaft and crankshaft Fig. 22. Be sure the
timing marks on the sprockets are positioned as
shown in Fig. 20.

LNI VERSA
RULLIR

FIG. 20 Aligning Timing Marks

A3248- 1 A

FIG. 19 Removing Crankshaft Vibration Damper

A3251 -1 A
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2. Install the two-piece fuel pump eccentric, washers
and camshaft sprocket cap screw Fig. 22. Torque
the sprocket cap screw to specification. Be sure
the outer eccentric sleeve rotates freely.

3. Coat a new fuel pump gasket with oil-resistant
sealer and position the fuel pump and gasket on
the cylinder block with pump arm resting on the
eccentric outer sleeve. Install the pump attaching
bolt and nut and tighten to specification. Connect
the fuel pump outlet line.

4. Remove the front crankshaft seal from the cylinder
front cover plate with the tool shown in Fig. 23.
Clean the cylinder front cover plate and the engine
block gasket surfaces.

5. Coat the gasket surfaces of the block and cover
with sealer, and position a new gasket on the
cylinder block alignment dowels.

6. Position the cylinder front cover plate and water
pump assembly on the cylinder block alignment
dowels.

7. Coat the threads of the attaching bolts wth oil.
resistant sealer and install the timing pointer and
attaching bolts. Torque the bolts to specification.

8. Install the front crankshaft seal into the cylinder
front cover plate with the tool shown in Fig. 24.

9. Apply Lubriplate or equivalent to the oil seal
rubbing surface of the vibration damper inner hub
to prevent damage to the seal. Apply a white lead
and oil mixture to the front of the crankshaft for
damper installation.

10. Line up the crankshaft vibration damper keyway
with the key on the crankshaft. Install the vibration
damper on the crankshaft using Tool 152L-6306-

TOOL
T,op-e 6070-a

AEE or 6306-AJ Fig. 25. Install the cap screw and
washer. Tighten the cap screw to specification.
Install the crankshaft pulley.

11. Connect the heater hose and the radiator lower
hose at the water pump.

12. Refer to Water Pump Installation and complete
Steps 3 thru 11 to install the necessary parts, fill
and bleed the cooling system, etc.

13. Raise the vehicle. Remove the oil pan and install
new gaskets and seals following procedures under
Oil Pan Removal and Installation.

A3252-lB

FIG. 22 Fuel Pump Eccentric Installed
A3249-IA

FIG. 24 Installing Front Crankshaft Seal
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TOOL - T52L 6306-ABE A
OR 6306 AJ

6
FIG. 25 Installing Crankshaft Vibration Damper
14. Lower the vehicle.
15. Fill the crankcase with the proper grade and

quantity of engine oil. Fill and bleed the cooling
system.

16. Connect the battery. Operate the engine until
normal operating temperature has been reached
and check for leaks.

FRONT OIL SEAL
Removal
1. Remove the bolts attaching the fan shroud to the

radiator.
2. Remove the fan and spacer bolts from the water

pump shaft. Remove the fan, spacer and shroud.
3. Loosen the alternator, power steering, Thermactor

and air conditioner drive belts, if so equipped.
Remove the drive belts.

4. Remove the crankshaft pulley from the vibration
damper. Remove the damper attaching screw and
washer. Install the puller on the crankshaft vibration
damper Fig. 19 and remove the vibration damper.

BOLT

If

5. Place the front seal removing tool onto the front
cover plate over the front seal as shown in Fig. 23.
Tighten the two through bolts to force the seal
puller under the seal flange.

6. Alternately tighten the four puller bolts a half turn
at a time as shown in Fig. 23 to pull the oil seal
from the front cover.

Installation
1. Coat a new front cover plate oil seal with Lubripate

or equivalent and place it onto the front oil seal
alignment and installation sleeve as shown in Fig.
24. Place the sleeve and seal onto the end of the
crankshaft and push it toward the engine until the
seal starts into the front cover.

2. Place the installation screw, washer and nut onto
the end of the crankshaft. Thread the screw into the
crankshaft. Tighten the nut against the washer and
installation sleeve to force the seal into the front
cover plate. Remove the installation tool from the
crankshaft.

3. Apply Lubriplate or equivalent to the oil seal
rubbing surface of the vibration damper inner hub
to prevent damage to the seal. Apply a white lead
and oil mixture to the front of the crankshaft for
damper installation.

4. Line up the crankshaft vibration damper keyway
with the key on the crankshaft. Install the vibration
damper on the crankshaft Hg. 25. lnstaiJ the cop
screw and washer. Torque the screw to
specification. Install the crankshaft pulley.

5. Install the alternator, power steering pump,
Thermactor and air conditioner belts, if so
equipped.

6. Position the fan shroud over the water pump pulley.
Install the fan and spacer. Install the fan shroud
attaching screws.

7. Adjust the drive belts to specification.

CAMSHAFT
The camshaft and related parts are shown in Fig. 26.

A3253-24

BEAnINOS

THRUST PLATE-6269 6261

6

TIMING CI-IAIN---6268 AND

CAMSHAFT

CAMSHART

REAR SEARFNG

BORE PLUO-5266

CAMSHAFT-6250

TWO PIECE FUEL.

FIG. 26 Camshaft and Related Parts
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Removal
1. Drain the coaling system. Disconnect the upper and

lower radiator hoses at the radiator. Disconnect the
oil cooler lines at the radiator. If equipped with air
conditioning, remove the condenser.

2. Remove the cylinder front cover plate, fuel pump
and the timing chain following the procedure under
the Cylinder Front Cover Plate and Timing Chain
Removal.

3. Remove the intake manifold following the
procedure under Intake Manifold Removal.

4. Remove the valve rocker arm covers. Loosen the
valve rocker arm fulcrum bolts and rotate the rocker
arms to the side.

5. Remove the valve push rods and identify them so
that they can be installed in their original positions.

6. Using the tool shown in Fig. 16, remove the tappets
and place them in a rack so that they can be
installed in their original bores.

Rotate the tappet back and forth to loosen it from
the gum or varnish that may have formed.

7. Be sure the Number I piston is in the TDC position
and the distributor motor points at number one.
Remove the camshaft thrust plate. Carefully remove
the camshaft by pulling toward the front of the
engine. Use caution to avoid damaging the
camshaft bearings.

Installation
1, Oil the camshaft journals and apply Lubriplate

or equivalent to the lobes. Carefully slide the
camshaft through the bearings. Install the camshaft
thrust plate onto the cylinder block. Install the
timing sprockets and timing chain. Check camshaft
end play as shown in Part 21-01.

2. Install the tappets in the bores from which they
were removed.

3. Install fuel pump, cylinder front cover plate
and related parts following steps 1 thru 13
under Cylinder Front Cover Plate and Timing
Chain Installation.

4. Adjust the drive belts to specification.
Install the push rods in their original positions.
Install the rocker arms following the procedure
given in Rocker Arm Installation.

7. Install the rocker arm covers following the
procedure given in Rocker Arm Cover Installation.

8. Install the intake manifold, distributor and related
parts by following procedures under Intake
Manifold Installation.

9. Connect the accelerator cable and retracting
spring. Connect the transmission downshift rod if
so equipped. Install the vacuum lines that were
disconnected from the intake manifold during
removal.
Clean and install the crankcase ventilation system.
Install the distributor cap. Position the spark plug
wires in the harness brackets on the valve racker
arm covers and connect the wires to the plugs.
Connect the high tension lead at the coil.

12. If equipped with air conditioning, install the
condensor.

13. Place the radiator shroud over the fan. Install the
radiator and connect the hoses. Connect the
transmission oil cooler lines at the radiator. On
vehicles so equipped, install the radiator shroud
attaching bolts.

14. Raise the vehicle. Remove the oil pan and install
new gaskets and seals following procedures under
Oil Pan Removal and Installation.

Lower the vehicle. Install the fan shroud attaching
bolts.

15. Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of engine oil.

1 6. Start the engine and check and adjust the ignition
timing. Connect the distributor vacuum lines.

1 7. Operate the engine at fast idle and check all hose
connections and gaskets for leaks. When the engine
temperature has stabilized adjust the engine idle
speed and idle fuel mixture.

18. Install the air cleaner and intake duct assembly.

FLYWHEEL
Removal
1. Remove the transmission and converter housing

following the procedure in Group 17.
2. To check ring gear for lateral run-out, refer to Part

2 1-01.
3. Remove the flywheel attaching bolts and remove

the flywheel.
Installation
1. Coat the threads of the flywheel attaching bolts

with oil-resistant sealer. Position the flywheel on the
crankshaft flange. Install and torque the bolts in
sequence across from each other to specification.

2. Check the flywheel lateral runaut, following the
procedure in Part 2 1-01, and install the
transmission and converter housing following the
procedure in Group 17.

CAMSHAFT REAR BEARING BORE PLUG
Removal
1. Remove the transmission and converter housing

following the procedure in Group 1 7.
2. Remove the flywheel attaching bolts and remove

the flywheel. Remove the engine rear cover plate.
3. Remove the bore plug as detailed in Part 21-01

under Care Plugs.

Installation
1. Using Tool T7OP-6O1 1-A, install the bore plug as

outlined in Part 21-01.
2. Coat the flywheel attaching bolts with oil-resistant

sealer. Position the engine rear cover plate an the
cylinder block dowels. Position the flywheel on the
crankshaft flange. Install and torque the attaching
bolts in sequence across from each other to
specification.

Install the transmission and converter housing
following the procedure in Group 17.

OIL PAN
Removal

1. Disconnect the battery cable. Remove the oil level
dipstick.
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2. Remove the fan shroud attaching bolts and position
the fan shroud and air inlet tube over the fan.

3. Raise the vehicle.
4. Drain the crankcase.
5. Remove the sway bar attaching bolts from the

chassis and lower the sway bar for clearance
except Ford and Mercury.

6. Remove the engine front support through bolts.
7. Raise the engine and place wood blocks between

the engine supports and chassis brackets.
8. Remove the ail pan attaching bolts.
9. Position the transmission fluid cooler lines out of the

Way.
10. Lower the oil pan. Loosen the oil pump and inlet

tube and let the assembly drop into the pan.
Position the rear crankshaft throw horizontally to
permit oil pan removal.

11. Remove the oil pan.
Installation

1. Clean the gasket surfaces of the block and oil pan.
The oil pan has a two-piece gasket.

2. Clean the oil pump pick-up tube and screen.
3. Coat the block surface and the oil pan gasket with

contact cement B9AE.19B508.A or equivalent.
Position the oil pan gaskets on the cylinder block
Fig. 27.

4. Position the oil pan front seal on the cylinder front
cover plate. Be sure the tabs on the seal are ever
the oil pan gasket.

5. Position the oil pan rear seal on the rear main
bearing cap Fig. 27. Be sure the tabs on the seal
are over the oil pan gasket.

6. Place the oil pump and intake tube in position in
the oil pan and position the oil pan under the
engine. Install the oil pump and intake tube and
torque the attaching bolts to specification. Position
the oil pan against the block and install a bolt,
finger tight, on each side of the block. Install the
remaining bolts. Tighten the bolts from the center
outward in each direction to specification.

7. Raise the engine and remove the wood blocks from
between the engine supports and chassis brackets.
Lower the engine and install the engine support
through bolts. Tighten the bolts to specification.

8. Install the sway bar to chassis attaching bolts
except Ford and Mercury.

10. lower the vehicle.
11. Install the fan shroud and air inlet tube attaching

bolts.
12. Install the oil level dipstick. Fill the crankcase with

the proper grade and quantity of engine oil. Start
the engine and operate at idle speed until it reaches
normal operating temperature. Check for oil leaks.

OIL PUMP
Removal

1, Remove the oil pan and related parts as outlined
under Oil Pan Removal.

2. Remove the oil pump attaching bolts and remove
the oil pump with pick up tube and screen, gasket
and intermediate drive shaft.

Installation

1. Clean and install the oil pump inlet tube and screen
assembly Fig. 28.

2. Prime the oil pump by filling either the inlet or outlet
port with engine oil. Rotate the pump shaft to
distribute the oil within the pump body.

3. Position the intermediate drive shaft into the
distributor socket. With the shaft firmly seated in
the distributor socket, the stop on the shaft should
touch the roof of the crankcase. Remove the shaft
and position the stop as necessary.

4. With the stop properly positioned, insert the
intermediate drive shaft into the oil pump. Install
the pump and shaft as an assembly.

Do no* attempt to force the pump into
position if it will not seat readily. The drive
shaft hex may be misaligned with the
distributor shaft. To align, rotate the
intermediate drive shaft into a new position.

Tighten the oil pump attaching screws to
specification. Be sure the oil pick up screen is
parallel with the oil pan mounting surface.

5. Install the oil pan and related parts as outlined
under Oil Pan Installation.

SEAL 5j tg FRONt SEAL

‘ Ut.

.-. .. . -.-‘. -C.,
- Se...e- - A3263 1A

FIG. 27 Oil Pan Gasket and Seals Installed-
Typical FIG. 28 Oil Pump and Inlet Tube Installed

9. Install the starter and connect the starter cable.
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CRANKSHAFT REAR OIL SEAL

A split-up type crankshaft rear oil seal is used for
replacement an all engines. If replacement is necessary,
this type of seal must be used. The complete seal can
be replaced without removing the crankshaft. Refer to
Part 21-01 for removal and installation procedures.

MAIN BEARING INSERTS

Main bearing inserts are selective fits. Do not
file or lap bearing caps or use bearing shims to
obtain proper clearance.

Selective fit bearings are available for service
in standard size, 0.001 and 0.002 inch undersize.
Undersize bearings 0.010, 0.020, 0.030 and 0.040
inch which are not selective fit, are available for
use on crankshaft journals that have been
refinished.

Removal
1. Drain the crankcase. Remove the oil level dipstick.

Remove the oil pan and related parts.
2. Remove the oil pump and inlet tube assembly.
3. Replace one bearing at a time, leaving the other

bearings securely fastened.
Remove the main bearing cap to which new

bearing inserts are to be installed.
4. Insert the upper bearing removal tool Tool 6331

in the oil hole in the crankshaft.
5. Rotate the crankshaft in the direction of the engine

rotation to force the bearing insert out of the block.
6. If the rear main bearing is being replaced, remove

and discard the rear oil seal from the bearing cap.
Loosen all main bearing bolts, thereby lowering

the crankshaft slightly but not to exceed 1/32 inch.
Remove the block half of the rear oil seal. Use a
seal removal tool or install a small metal screw in
one end of the seal, and pull on the screw to remove
the seal. Be careful nut to burr the crankshaft
seal rubbing surface.

Installation
1. If the rear main bearing is being replaced, clean

the rear oil seal groove in the block with a brush
and solvent.

Carefully install the upper seal split lip type into
its groove with the undercut side of the seal toward
the FRONT of the engine by rotating it on the seal
journal of the crankshaft until approximately 3/8
inch protrudes below the parting surface. Be sure
no rubber has been shaved from the outside
diameter of the seal by the bottom edge of the
groove. Tighten the bolts on main bearings 1,
2, 3 and 4, thereby raising the crankshaft to
its original position. Torque the bolts to
specification.

2. Clean the crankshaft journals. Inspect the journals
and thrust faces thrust bearing for nicks, burrs or
hearing pick-up that would cause premature
bearing wear.

3. To install the upper main bearing insert, place the
plain end of the bearing insert over the shaft on
the locking tang side of the block and partiafly

install the bearing insert so that Tool 6331 can be
inserted in the oil hole in the crankshaft. With Tool
6331 positioned in the oil hole in the crankshaft,
rotate the crankshaft in the opposite direction of
engine rotation until the bearing insert seats itself.
Remove the tool.

4. Replace the cap bearing.
5. Select fit the bearing for proper clearance following

procedures under Fitting Main and Connecting Rod
Bearings in Part 21-01.

6. If the bearing insert is being replaced on journal
number 1, 2 or 4, apply a light coat of engine oil
to the lournal and bearing inserts and install the
bearing cap. Tighten the cap bolts to specification.

7. If the rear main bearing is being replaced, clean
the oil seal groove with a brush and solvent.

8. Install the lower seal in the rear main bearing cap
with undercut side of seal toward the FRONT of
the engine allow the seal to protrude approximately
3/8 inch above the parting surface to mate with
the upper seal when the cap is installed.

9. Refer to Part 21-0 for special instructions in
applying sealer to the rear main bearing cap.
Lubricate the journal with engine oil and install the
rear main bearing cap. Tighten the cap bolts to
specification.

10. If the thrust bearing cap No. 3 main bearing has
been removed, install it as follows:

Lubricate the journal with engine oil and install
the thrust bearing cap with the bolts finger tight.
Pry the crankshaft forward against the thrust
surface of the upper half of the bearing. See Fig.
34. NoId the crankshaft cap to the rear. This will
align the thrust surfaces of both halves of the
bearing. Retain the forward pressure on the
crankshaft. Torque the cap bolts to specification.

ii. Clean the oil pump inlet tube screen. Prime the
pump by filling the inlet opening with oil and rotate
the pump shaft until oil emerges from the outlet
opening. Install the oil pump and the inlet tube
assembty.

12. Position the oil pan gaskets on the oil pan. Position
the oil pan front seal on the cylinder front cover.
Position the oil pan rear seal on the rear main
bearing cap. Install the oil pan and related parts.
Install the oil level dipstick.

13. Fill the crankcase with proper grade of oil. Start the
engine and check for oil pressure. Operate the
engine at fast idle and check for oil leaks.

CONNECTING ROD BEARING INSERTS

The connecting rod bearings are selective lit. Refer
to procedures under Fitting Mom and Connecting Rod
Bearings in Part 21-01.

Removal
1. Drain the crankcase oil. Remove the oil level

dipstick. Remove the oil pan and related parts.
2. Remove the oil pump and inlet tube assembly.

3. Turn the crankshaft until the connecting rod to
which new bearings are to be fitted is down.
Remove the connecting rod cap. Remove the
bearing inserts from the rod and cap.
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Installation
1. Be sure the bearing inserts and the bearing bare

in the connecting rod and cap are clean. Foreign
material under the inserts will distort the bearing
and cause a failure.

2. Clean the crankshaft journal.
3. Install the bearing inserts in the connecting rod and

cap with the tangs fitting in the slots provided.
4. Pull the connecting rod assembly dawn firmly on the

crankshaft journal.
5. Select fit the bearing following procedures under

Fitting Main and Connecting Rod Bearings in Part
21-01.

6. After the bearing has been fitted, clean and apply
a light coat of engine oil to the journal and
bearings. Install the connecting rod cap. Torque to
specification.

7. Clean the oil pump inlet tube screen. Prime by filling
the inlet opening with oil and rotate the pump shaft
until oil emerges from the outlet opening. Install the
oil pump and the inlet tube assembly.

8. Position the oil pan gaskets on the oil pan. Position
the oil pan front seal on the cylinder front cover
plate. Position the oil pan rear seal on the rear main
bearing cap. Install the oil pan and related parts.
Install the oil level dipstick.

9. Fill the crankcase. Start the engine and check for
oil pressure. Operate the engine at fast idle and
check for oil leaks.

PISTONS AND CONNECTING RODS
Removal
1. Drain the coaling system and the crankcase.

Remove the intake manifold, cylinder heads, oil pan
and oil pump, following the procedures in this
section.

2. Remove any ridges and/or deposits from the upper
end of the cylinder bores as follows:

Turn the crankshaft until the piston to be removed
is at the bottom of its travel and place a cloth on
the piston head to collect the cuttings. Remove any
ridge and/or deposits from the upper end of the
cylinder bores. Remove the cylinder ridge with a
ridge cutter. Follow the instructions furnished by the
tool manufacturers. Never cut into the ring
travel area in excess of 1/32 inch when
removing ridges.

3. Make sure all connecting rod caps are marked so
that they can be installed In their original positions.

4. Turn the crankshaft until the connecting rod being
removed is down.

5. Remove the connecting rod nuts and cap.
6. Push the connecting rod and piston assembly out

the top of the cylinder with the handle end of a
hammer. Avoid damage to the crankshaft
journal or the cylinder wall when removing the
piston and rod.

7. Remove the bearing inserts from the connecting rod
and cap.

8. Install the cop on the connecting rod from which it
was removed.

Installation
1. If new piston rings are to be installed, remove the

cylinder wall glaze using a spring type cylinder
hone only if there is no visible sign of cross hatch
markings on cylinder walls. Follow the instructions
of the tool manufacturer. After deglazing or honing
cylinder walls, clean bore with a detergent and
water solution.

2. Oil the piston rings, pistons and cylinder walls with
light engine oil. Be sure to install the pistons in
the same cylinders from which they were
removed or to which they were fitted. The
connecting rod and bearing caps are
numbered from 1 to 4 in the right bank and
from 5 to 8 in the left bank, beginning at the
front of the engIne. The numbers on the
connecting rod and bearing cap must be on the
same sIde when installed In the cylinder bore.
If a connecting rod is ever transposed from
one block or cylinder to another, new bearings
should be fitted and the connecting rod should
be numbered to correspond with the new
cylinder number.

3. Make sure the ring gaps are properly spaced
around the circumference of the piston Fig. 29/.

011. RING SPACER

4. Install a piston ring compressor on the piston and
push the piston in with a hammer handle until it is
slightly below the top of the cylinder Fig. 30. Be
sure to guide the connecting rods to avoid
damaging the crankshaft journals. Install the
piston with the arrow on the piston head
toward the front of the engine Fig. 31.

5. Check the clearance of each bearing following the
procedure under Fitting Main and Connecting Rod
Bearings in Part 21-01.

6. After the bearings hove been fitted, apply a light
coat of engine oil to the journals and bearings.

7. Turn the crankshaft throw to the bottom of its
stroke. Push the piston all the way down until the
connecting rod bearing seats on the crankshaft
journal.

8. Install the connecting rod cap and bearing. Torque
the nuts to specification.

*281 I-IA

FIG. 29 PIston Ring Spacing
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9. After the piston and connecting rod assemblies
have been installed, check the side clearance
between the connecting rods on each crankshaft
journal Fig. 32.

10. D;abl, clean and assemble the oil pump see
Part 21-01. Clean the oil pump inlet tube screen
and the oil pan and block gasket surfaces.

11. Prime the oil pump by filling either the inlet port
or outlet port with engine oil and rotating the pump
shaft to distribute the oil within the housing. install
the oil pump and the oil pan.

12. Install the cylinder heads following pracedures
under Cylinder I-lead Installation.

13. Install the intake manifold following procedures
under Intake Manifold Installation.

14. Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of engine oil.

15. Start the engine and check and adjust the ignition
timing. Connect the distributor vacuum hoses at the
distributor.

16. Operate the engine at fast idle until it reaches
RIGHT BANK LEFT BANK normal operating temperature and check for oil and

coolant leaks. When the engine temperature has
stabilized adjust the engine idle speed and idle fuel
mixture.

17. Install the air cleaner and inlet tube assembly.

CRANKSHAFT
The crankshaft and related parts ore shown in Fig.

33.
Removal
1. With engine removed from vehicle and placed on

a work stand, disconnect the spark plug wires at
the spark plugs and remove the wires from the
ignition harness brackets an the valve rocker arm
covers. Disconnect the coil-to-distributor cap and
spark plug wires. Remove the spark plugs to allow

A370615 easy rotation of the crankshaft.
2. Disconnect the fuel pump outlet line at the pump.

Remove the fuel pump from the cylinder block.
Remove the alternator and mounting brackets.

3. Remove the crankshaft pulley from the crankshaft
vibration damper. Remove the cap screw and
washer from the end of the crankshaft. Install the
puller on the crankshaft vibration damper Fig. 19
and remove the damper.

4. Remove the timing pointer. Remove the water pump
and cylinder front cover plate as an assembly.
Discard the gasket.

5. Check the timing chain deflection Refer to Part 21-
01. Remove the camshaft sprocket cap screw,
washer and two piece fuel pump eccentric. Slide
both sprockets and the timing chain forward and
remove them as an assembly Fig. 21.

6. Invert the engine on the work stand. Remove the
flywheel and engine rear cover plate. Remove the
oil pan and gasket. Remove the oi1 pump.

7. Make sure all bearing caps main and connecting
rod are marked so that they can be installed in
their original lócations.

Turn the crankshaft until the connecting rod from
which the cap is being removed is down, and

FIG. 30 Installing Piston

NOTCH OP
ARROW TOWARD
FRONT OF ENGINE

FIG. 31 Correct Piston and Rod Positions

FIG. 32 Checking Connecting Rod Side
Clearance
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MAIN BEARING INSERTS-

MAIN REARING INSERTS

OIL SSAL

*MAIN BEARING
CAPS

remove the bearing cap. Push the connecting rod
and piston assembly up into the cylinder. Repeat
this procedure until all the connecting rod bearing
caps are removed.
Remove the main bearing caps.
Carefully lift the crankshaft out of the block so that
the thrust bearing surfaces are not damaged.
Handle the crankshaft with care to avoid
possible fracture or damage to the finished
surfaces. To refinish journals, dress minor
imperfections, etc., refer to Part 21-01.

Installation

Remove the rear journal oil seal from the block and
rear main bearing cap.

2. Remove the main bearing inserts from the block and
bearing caps.

3. Clean the rear journal oil seal groove and the
mating surfaces of the block and rear main bearing
cap.

4. Remove the connecting rod bearing inserts from the
connecting rods and caps.

5. If the crankshaft main bearing journals have been
refinished to a definite undersize, install the correct
undersize bearings. If not, it will be necessary to
select-fit new gearing inserts using the Plastigage
Method. See Part 21-01. Be sure the bearing
inserts and bearing bores are clean. Foreign
material under the inserts will distort the bearing
and cause a failure.

6. Place the upper main bearing inserts in position in
the bores with the tong fitting in the slot provided.

7. Install the lower mom bearing inserts in the bearing
cops.

8-
9.

8. Dip the lip seal halves ir clean engine oil. Install
the lip seals in the bearing cap and block with the
undercut side of the seal toward the FRONT of the
engine.

9. Carefully lower the crankshaft into place. Be
careful not to damage the bearing surface.

10. If main bearings were not refinished to a standard
undersize, check the clearance of each main
bearing following the procedure under Fitting Main
and Connecting Rod Bearings in Part 21-01.

11. After the bearings have been fitted, apply sealer
to the rear main bearing cap, following the
instructions given in Part 21-01 for use of silicone
rubber sealer in this area.

12. Apply heavy engine oil SE to the journals and
bearings.

13. Install the rear main bearing cap with the rear
surface flush or slightly ahead of the rear of the
cylinder block. Install all bearing caps, except the
thrust bearing cap No. 3 bearing. Be sure that
the main bearing caps are installed in their
original locations.

Torque the bearing cap bolts to specification.
14. Install the thrust bearing cap with the bolts finger

tight.
15. Pry the crankshaft forward against the thrust

surface of the upper half of the bearing Fig. 34.
16. Hold the crankshaft forward and pry the thrust

bearing cap to the rear. This will align the thrust
surfaces of both halves of the bearing.

17. Retain the forward pressure on the crankshaft.
Tighten the cap bolts to specification.

CRANKSHAFT

CRANKSHAFT SPROCKET

WASHER

FIG. 33 Crankshaft and Related Parts

BOLT

A3266-2D

18. Force the crankshaft toward the rear of the engine.
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19. Check the crankshaft end play Refer to Part 21-
01.

20. Install the timing chain and sprockets, cylinder front
cover plate and fuel pump, following steps 1 thru
8 under Cylinder Front Cover Plate and Timing
Chain Installation.

21. Install the engine rear cover plate onto the
alignment dowels at the rear of the cylinder block.

22. Coat the threads of the flywheel attaching bolts
with oil-resistant sealer. Position the flywheel on the
crankshaft flange. Install and tighten the bolts to
specification.

23. Install new bearing inserts in the connecting rods
and caps. Check the clearance of each bearing
following the procedures under Fitting Main and
Connecting Rod Bearings in Part 21-01.

24. After the connecting rod bearings have been fitted,
apply a light coat of engine oil to the journals and
bearings.

25. Turn the crankshaft throw to the bottom of its
stroke. Push the piston all the way down until the
rod bearing seats on the crankshaft journal.

26. Install the connecting rod cap. Torque the nuts to
specification.

27. After the piston and connecting rod assemblies
have been installed, check the side clearance
between the connecting rods on each connecting
rod crankshaft journal Fig. 32.

28. Clean the oil pan, oil pump and oil pump screen.
Prime the oil pump by filling either the inlet or outlet
port with engine oil and rotating the pump shaft
to distribute oil within the housing. Install the oil
pump and oil pan by following the procedures
under Oil Pan and Oil Pump Installation.

29. Install the front oil seal, vibration damper and
crankshaft pulley, following Steps 1 0 thru 12 under
Cylinder Front Cover Plate and Timing Chain
Installation.

30. Install the spark plugs, distributor cap and spark
plug wires. Refer to Part 23-01 for special
installation instructions. Connect the spark plug
wires and high tension lead.

31. Install the engine in the vehicle.

CAMSHAFT BEARING

Camshaft bearings are available prefinished to size
for standard and 0.015 inch undersize journal
diameters. The bearings are not interchangeable from
one bore to another.

Removal
1. Remove the engine from the vehicle. Remove the

camshaft, flywheel and crankshaft, following the
appropriate procedures in this part. Push the
pistons to the top of the cylinders.

2. Remove the camshaft rear bearing bore plug. See
Core Plugs in Part 21-01. Remove the camshaft
bearings Fig. 35.

EXPANDING MANDREL

FIG. 35 Camshaft Bearing Replacement

3. Select the proper size expanding collet and back
up nut and assemble on the expanding mandrel.
With the expanding collet collapsed, install the

PRY FORWARD PRY CAP
BACKWARD HOLD CRANKSHAFT

FORWARD

if tIZNKSH A FT FOR WARD

FIG. 34 Aligning Thrust Bearing

CAP SACKWARD

‘a

A2879-2A

DETAIL.1,-2 OR-S
SACK-DR NDT

OETAI L 6 OR -? TOOL TC5L-625O-A

PD LLER SCRCVV XTENSION

A2213 2A
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callet assembly in the camshaft bearing, and
tighten the back-up nut on the expanding mandrel
until the collet fits the camshaft bearing.

4. Assemble the puller screw and extension if
necessary as shown and install on the expanding
mandrel. Wrap a cloth around the threads of the
puller screw to protect the front bearing or journal.
Tighten the pulling nut against the thrust bearing
and pulling plate to remove the camshaft bearing.
Be sure to hold a wrench on the end of the puller
screw to prevent it from turning.

5. Repeat the procedure for each bearing. To remove
the front bearing, install the puller screw from the
rear of the cylinder block.

Installation
Position the new bearings at the bearing bores with
the oil holes aligned, and press them in place with
the tool shown in Fig. 35. Be sure to center the
pulling plate and puller screw to avoid damage to
the bearing. Failure to use the correct

expanding collet can cause severe bearing
damage. Be sure the front bearing is installed
the specified dktance below the front face of
the cylinder block Fig. 36.

2. Install the core plug as detailed in Part 21-01.
3. Install the camshaft, crankshaft, flywheel and

related parts, following the appropriate procedures
in this section except do not check connecting and
main bearing clearances as a part of Camshaft
Bearing Replacement. Install the engine in the
vehicle.

OIL FILTER

The oil filter assembly is shown in Fig 38.
FILTER ELE lENT
-671

ADAPTFR ITTINC
- 0800

FIG. 37 Oil Filter Installation

Removal

43704.18

Place a drip pan under the filter. Unscrew the filter
from the adapter fitting using a filter wrench and clean
the adapter recess.

Installation
1. Coat the gasket on a new filter with oil. Place the

new filter in position on the adapter fitting. Hand
tighten the filter until the gasket contacts the
sealing surface, and then advance it 1/2 turn.

2. Operate the engine at fast idle, and check for oil
leaks. If oil leaks are evident, perform the necessary
repairs to correct leakage. Check the oil level and
fill the crankcase if necessary.

DISASSEMBLY AND ASSEMBLY

When installing nuts or baits that must be torqued
refer to torque specification, oil the threads with light
weight engine oil. Do not oil threads that require
oil-resistant or water-resistant sealer. Refer to Part
21-01, for cleaning and inspection procedures.

CYLINDER HEAD
Disassembly

1. Remove the exhaust manifolds, the spark plugs and
spark plug wire shields.

2. Clean the carbon out of the cylinder head
combustion chambers before removing the valves.

3. Compress the valve springs Fig. 38. Remove the
spring retainer locks and release the spring.

4. Remove the spring retainer, spring and stem seal.
Discard the valve stem seals. Remove any burrs
from the valve stem with tool T7QP-6505-A as

FIG. 36 Camshaft Front Bearing Measurement

shown in Fig. 39 to prevent damage to the
valve guide bore. Remove the valve. Identify
all valve parts.

FIG. 38 Compressing Valve Spring
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I

__

3/’
A3247 IA

FIG. 39 Removing Valve Stem Burrs

5. Clean, inspect and repair the cylinder head as
required, or transfer a11 usable parts to a new
cylinder head.

Assembly

Al; valves, valve stems and valve guides are to be
lubricated with heavy engine oil SE. The valve tips are
to have Lubriplate or equivalent applied. The lubricant
is to be applied before installation.
1. Clean the spring retainer lock grooves on the valves

to remove any loose material left by the valve stem
deburring tool.

2. Lubricate the valve guide and valve stem with

heavy engine oil SE.
3. Install each valve Fig. 40 in the port from which

it was removed or to which it was fitted. Install a
new stem seal on the valve. Use a 5/8-inch deep
wall socket and a light hammer or mallet to seat
the seal on the valve system.

C
LOCKS-ES 8

GIL SEAL 651

ii

k

EXHAUST VALVE

6506

FIG. 40 Valve and Related Parts

R ETAINER-6514

VALVE ROTATES
IFOR EXHAUST
VALVE ONLY

INTAKE VALVE
6507

A 3 243 iF

4. Install the valve spring over the valve, and then
install the spring retainer. Compress the spring and
install the retainer locks Fig- 40.

5. Measure the assembled height of the valve spring
from the surface of the cylinder head spring pad

SPRING

to the underside of the spring retainer with dividers
Fig. 411. Check the dividers against a scale. If the
assembled height is greater than specification,
install the necessary 0.030 inch thick spacers
between the cylinder head spring pad and the valve
spring to bring the assembled height to the
recommended height. Do not install the spacers
unless necessary. Use of spacers in excess of
recommendations will result in overstressing
the valve springs and over-loading the
camshaft lobes whith could lead to spring
breakage and/or worn camshaft lobes.

I- I

u.NuE.is’r,r Cfl SYH,N .1
RETAINER

FIG. 41 Valve Spring Assembled Height
6. Install the exhaust manifolds and the spark plugs.

HYDRAULIC TAPPET
The internal parts of each hydraulic tappet

assembly are matched sets. Do not intermix the
parts. Keep the assemblies intact until they are to
be cleaned.

Tappets should always be tested after
assembly; refer to the procedures covered in Part
21-01 for cleaning, inspection and testing.
Disassembly

Disassemble and assemble each tappet separately.
Identify the tappet assemblies so they can be installed
in their original bores.
1. Grasp the lack ring with needle nose pliers to

release it from the groove. It may be necessary to
depress the plunger to fully release lack ring.

2. Remove the push rod cup, metering va’ve disc,
plunger and spring.

3. Remove the plunger assembly, the check valve and
the check valve retainer and plunger spring.
Carefully remove the plunger spring, the check
valve retainer and, the check valve disc from the
plunger.

Assembly

Hydraulic tappet assembly is shown in Fig. 42.
1. Place the plunger upside down an a clean work

bench.
2. Place the check valve disc or ball check in position

over the oil hole on the bottom of the plunger. Set
the check valve spring Qfl top of the check valve
disc or ball check.

T7OP.SSOB-A

M
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PUSH POD CUP

PLUNGER

3. Position the check valve retainer over the check
valve and spring and push the retainer down into
place on the plunger.

4. Place the plunger spring, and then the plunger
open end up into the tappet body.

5. Position the metering valve disc in the plunger,
and then place the push rod cup in the plunger.

6. Depress the plunger, and position the closed end
of the lack ring in the groove of the tappet body.
With the plunger still depressed, position the open
ends of the lock ring in the groove. Release the
plunger, and then depress it again to fully seat the
lack ring.

7. Use the hydraulic tappet leakdown tester Part 21-
01 to fill the tappets with test fluid.

PISTON AND CONNECTING ROD
Disassembly
1. Remove the bearing inserts from the connecting rod

and cap.
2. Mark the pistons to assure assembly with the same

rod and installation in the same cylinders from
which they were removed.

3. Remove the piston rings. Using an arbor press and
the tool shown in Fig. 43, press the piston pin from
the piston and connecting rod.

Assembly
The piston connecting rod and related parts are

shown in Fig. 44. Check the fit of a new piston in
the cylinder bore before assembling the piston and
piston pin to the connecting rod.

The piston pin bore of a connecting rod and the
diameter of the piston pin must be within specification.

1. Apply a light coat of engine oil to all parts.
Assemble the piston to the connecting rod with the
cylinder number side of the connecting rod and the
arrow an the piston positioned as shown in Fig. 31.
On replacement connecting rods, install the large-
chamfered side of the connecting rod bearing bore
towards the crankshaft cheek; facing towards front
of engine on right bank rods, and facing towards
rear of engine on left bank rods.

2. Start the piston pin in the piston and connecting
rod this may require a very light tap with a mallet.
Using an arbor press and the tool shown in Fig. 45,
press the piston pin thraugh the piston and
connecting rod until the pin is centered in the piston.

Pc see S Ic
Locolar

Delcel AS

Driver
DetcsI 47

INSEPT THIS END
IN PISTON HOLE

FO5 INSTALi.ATION

Adopler Derail A -3

A3705-IA

FiG. 43 Removing or Installing Piston Pin

PISTON

FIG. 44 Piston, Connecting Rod and Related
Parts

3. Check the end gap of all piston rings Part 21-01.

It must be within specification. Follow the
instructions contained on the piston ring package
and install the piston rings.

MCTERING VALVE DISC

CHECK VALVE

CHECK VALVE SPRING

LOCK RING

I . Press ko

CHECK VALVE
RETAINER

FIG. 42 Hydraulic Tappet Assembly fbelm

ToBP-6I35-A
Cup Detail A I

UPPER
COMPRESSION

RING

6108

BOLT 6214

CONNECTING

NUT-6212
A32591A
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4. Check the ring side clearance of the compressian
rings with a feeler gauge inserted between the ring
and its lower land Part 2 1-01. The gauge should
slide freely around the entire ring circumference
without binding. Any wear that occurs will farm a
step at the inner portion of the lower land. If the
lower lands have high steps, the piston should
be replaced.

5. Be sure the bearing inserts, the bearing bore and
the mating surfaces on the connecting rod and cap
are clean. Foreign material under the inserts will
distort the bearing and cause a failure. install the
bearing inserts in the connecting rod and cap with
the tangs fitting in the slots provided.

CYLINDER ASSEMBLY 6009
Disassembly
1. Remave the intake manifold, cylinder heads, front

cover with water pump attached, thermostat and
housing, oil pressure and temperature sending
units, fuel pump, flywheel, oil pan, oil pump and
associated attaching parts from the old engine,
using the procedures given in the Removal and
Installation section of this Part.

2. Remove the dipstick tube, oil filter adapter and fuel
pump retaining stud from the old block, Remove
fasteners and components not received with the
replacement cylinder block.

Assembly

1. Clean the gasket and seal surfaces of all parts and
assemblies.

2. Position the replacement cylinder assembly in a
work stand. Install the cylinder block drain plugs,
cylinder head locating dowels, front and rear cover
plate locating dowels, dipstick tube, oil filter
adapter and fuel pump retaining stud.

3. Transfer ai1 serviceable parts removed from the old
cylinder assembly, following the installation

procedures given in the Removal and Installation
section of this Part,

4. Check all assembly clearances and correct as
necessary.

CYLINDER BLOCK 6010

before repacing a cylinder bock, determne It it is

repairable. If so, make the necessary repairs, following
the pracedures given in Part 21-01.

Disassembly
1. Disassemble the engine completely, following the

various procedures given in the Removal and
Installation section of this Part. Remember to
remove any ridge or carbon depasit from the upper
end of the cylinder bores before removing pistons.

2. Remove the temperature and oil pressure sending
units from the old block, dipstick tube, oil filter
adapter and fuel pump retaining stud.

3. Remove the old cylinder block from the work stancL

Assembly
1, Install the replacement cylinder block on the work

stand. Install the temperature and oil pressure
sending units, dipstick tube, oil filter adapter and
fuel pump retaining stud. Remove fasteners and
components not received with the replacement
cylinder block.

2. Clean all the gasket and seal surfaces of all parts
and assemblies before instoU ng on the reptocement
cylinder block.

3, Transfer all serviceable parts removed from the old
cylinder black to the replacement unit, using the
procedures given in the Removal and Installation
section of this Part.

4, Check all assembly clearances and correct as
necessary.
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SPECIFICATIONS

GENERAL SPECIFICATIONS

DISPLACEMEI5JI . 581.16.6L 35184/400 10
NUMSEROFCYLINDERS 8
BOREANOSTROKE 4MOu3.5058L351C101

4.00, 4.0066!. 1400 101
FIRING ORDER I 3726548
DII, PRESSURE IHol 5/i 2000 RPM 60.26
DRIVEOELTTENSIDN

CYLINDER HEAD AND VALVE TRAIN

COMRuSTION CHAMBER VOLUME Icc
VALVE GUIDE BORE DIAMETER
VALVE SEATS

W,dlh - Irlaha

o.06a0080

450

0.002LW

E-I’E’I’E-I EI
IRHI I’E’I’E’I’E’I’E

VALVE STEM TO-GUIDE CLEARANCE
Irlake 00010-0.0027
Exhaust 0.00150.0032
S,rnsct Clearance 0.0055

VALVE HEAD DIAMETER
Intake 2.0322.050
Exhaust S 8L 35184 101 1.6635-1.6455

G.6L 400 101 1,6495-1.6695

VALVE FACE RUNOUT LIMIT 0.002 Ma,

VALVE rACEANGLE 44a

VALVE STEM DIAMETERISta
Inlaku 0.3416.0.3423
Exhaust 0.3411-0.3418

0.0030,ertiz,
Intake 0,34460.3453
Exhaust 0.34410.3448
0 015 0 iersi,el

Intake 0.35660.3575
Exhaust 0.3551’0.356B
0.030 Overoinul
Inlake 0 371 60.3123
Exhaust 0,3711-03718

VALVE SPRINGS IN rAKE
Compression Pressure Lb. @ Spec. Length 7684 @ 1.82

215237 @1.39

Free Leagth IAp,roximatsl 2.06
Assembled Height 1-13/16-1-27/32

ServiceLisnit 13
eJal’Ot-Squure Limit 5/64 10.0781

VALVE SPRINGS EXHAUSTI
Compression Pressure Lb. 5° Specified LentIls 79.87 5° 1.68

215-231 11,39

Free Leisgtlt IApprasnnatel 8,93

Assembled Height 1-13/16-1-21/32

Serv,ceLimil
OiIc.Of’Sguare Ilium - . 5164 0.02

ROCKER ARM
Hahn -1

PUSH ROD RUNOUT IT. I. P. Max.! 0.015

VALVE TAPPET
Diameter Stdl 0.81400.8745

Cleaiance Ta Bore 0.00070.0027

Service Limit 0.005
Hydraulic Leakduwr Rate 5-50 Seconds 113
Collapsed Tappet Gap - Allowable 0.1 000.200

-Desired 0.1250.175

.1 Drive Belt Tension Lbs.l

Newly Installs used
Sare IA up to 10 Mis. Over 10 Mb,.

1/4" 50-80 40-80 1 40.608

Sac. 114" lOt 60 90.160 IC 76-I 20101

IA Read tension immediately after belt ix installed, before it stretches Sr seats in pulley

trot vex.
I! It less than 40 pounds. readjust ts 4060 pounds.
Cl It less shut 98 pounds, readjust It 90120 pounds.
fog If lets than 15 puendo, read1uut 1090.120 pounds.

.1 10% pressure lots an specified lenpth,

1i9 Tim e require d nt lank dnwn 1/16" with 50 lb. load and lifter filled with leekdtwn fluid.

4’ Distance F rnnl edge of bearing is i totalled bel tw front lace of block.

1’ 0.003 in any 6 inches - 0.006 overall.

76.0.79.90.343303443.

- 0.0600.080
WidnIi-Eahunon
Angle
Runout Limit IT. I. H Man. -

VALVE ARRANGEM ENT Front to Heart

CAMSHAFT

LOBE LIFT
Intake 1T2355.EL35CeIJI

0.2474 S.6L 1400 101
Eahaunt 0.2855.8L3S1CID

0.2500 6.6L i400 CIDI
Allowable Labs Lift Lois 0.005 Max.

THEORETICAL VALVE LIFT 1 ZERO LASH
Intake O.40655.8L1351C1D1

0.4280 6.6L 400 101
Ethaust 0.4065 5.OL 351 101

0.4325 6.SL 1400 101
ENOPLAY 0.0010.006

ServinrLittnin 0.009
JOURNAL’TO-BEARING CLEARANCE ‘ 0.0010.003

Service Limit 0.006
CAMSHAFT GEAR BALKLASH 8.0060.010
JOURNAL DIAMETER

#1 2.12382.1248
#12 2.06552.0665
#3 2.0505-2.0515

#4 2.03552.0365
#5 2.0205-2.0215
RunoanLimit 0.005
Ous-Dl-Rsu,ldLiulit 0.0005

CAMSHAFT BEARING INSIDE DIAMETER
#1 . 2.1258-2,1268
#2 2.06752.0685
#3 2.05252.0535
#4 2.03752.0385
#1 5 - . 2.0225-2,0235

FRONT BEARING LOCATION ijI .. 0.0050.020

CYLINDER BLOCK

HEAD GASKET SURFACE FLATNESS ij
HEAD GASKET SURFACE FINISH IHMSI 00.t 50
CYLINDER BORE

Diameter 4.00004.0048
Surloc,FinitIilRNSl 1838
Dut.Of-Rnund Limit . . - 00015
0,001’ Rtund Service Limit 0.005
TaperService Limit - . 0.010

TAPPET BORE DIAMETER 0.8752-0.8161
MAIN BEARING BORE DIAMETER 31922-3.1930
DISTRIBuTOR SHAFT BEARING BORE DIAMETER 0.5160-0.5115

CA1309-ZF1
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C’ Est 3.002 Undersize, add .001 no Standard Thickness.
Pin bore and crank bsteinvg bout sues be punullel and its valise vertical pleos mmclxix the
specified Iota difference when measured at the ends stan 8’’ bar-4’’ on each side of
rod cenrerlin e.

EE Measured an the piston pin bom centerline @ 90° to the pin.
[j Add I Ruart with filler change

* On engine, normal temperature, curb idle, transmission in neutral.
IflI Ho orifice it neet circu in nmaller then 0.220’’ I. D.

Wish new filter; pnett5 Ia Oath return line pinched off. CA13BS’2F2

toesne era c000ceTi n.m

* Tv,05, .ne,eu,vre ttept va.oina I vu tOO
N tilta,vaiterrotutiittiuai.ilvuiluleuilr a,irauuikei

21-22-26

CRANKSHAFT ANO FLYWHEEL

MAIN BEARING JOURNAL DIAMETER 2.9994.3,0002
Out-of- Round Limil 0.0006 Mat.
TapevLimin 0.0006Man.
Journal Hsinous Limit 0.002 Man

2Ma

0.005

Sorfuce Finish IRMSI.
Honouo Service Limit -

THRUST REARING JOURNAL
Letgeh

CONNECTING ROD JOURNAL
Diumefer
Out’Of. Round Limit
TaprrLiunait
Surfuce Finish RMSI. -

MAIN BEARING THRUST FACE
Surfnce Finiob
Runant Limit

FLYWHEEL RING GEAR LATERAL HUNOUT IT I. A.
At tomasic Transmission

CRANKSHAFT FREE END PLAY
ServeceLimit

137.1.139

2.3103’2.311t
- 0.0006 Mar.

0.0006 Mat.
nan,

25 Fronn/2t Rear
0.001 Mao.

0.060
0.004.0.008

0,02
CONNECTING ROD BEARINGS

Clearance To Crunlcohalt - Desired 0.0008.0.t0115
- AlltwnbII . . . - 0.0008-0.0025

Pearirg Wnli Teickteot IStdI ® 0 06220.0825
MAIN BEARINGS

Clearance It Crankshaft - Desired 0.0008.00015
-Allowable 0,0008-0.0015

Bnaniit g NaIl Thickness ISnd.I -13 0.09550,0960

CONNECTING ROD, PISTON AND RINOS

CONNECTING ROD, PISTDN ANO RINGS Conoineaedl

Put0 Groove WidIli
C nineressmne ItupI 0.080-0.080

C nlnrtevvi on IBontumj 0 080.0.001
Oi 1.1080.189

PISTON PIN
Loiilth - 3.1503.170

Diaitietet
Staiida id 0. 0749-3.9754
O.OOt Oiettize .. 0.97630.9760
0.02 Dnetlizp 0.91100.9773

Piii-Tn-Pittnri Clrnruocr . . . . 0.00030.0005
P,ui-Te-Rnd Clearance lntrrferevco Fin

PISTON RINGS
Reng Width

Cots pr050iov ITopI 0.0770.978
Compression I6tttoml 0.077-0 078

Side Cleararce
Comprssoitr ITepI 0.0020.004

Compression I Boil 0,002.01164
OilRirg SnugEis
Setv,ceLitntit 0.006

Rail Gap
Comprensioii ITopi 0.OtO-0.020
Comptevoiorttstttml 0.010-0.020
Oil Ring Steel Rail . . . 0.01 5-0.055
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7.5L 460 CID Passenger and
Police Interceptor V-8 Engines

21-24
Ford. Mercury, Lincoln Continental and Continental Mark V
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DESCRIPTION
ENGINE

The 7.5L 4óO CID V-8 engine Fig. 1 is a lightweight
cast iron design. The Police Interceptor version is
basically the same engine except for durability items
such as the crankcase oil cooler and performance items
such as revised camshaft specifications. All operations
in this Part apply to both engines unless otherwise
specified.

EXHAUST EMISSION CONTROL SYSTEM

Operation, removal, installation and required
maintenance of the exhaust emission control devices

used on this engine are covered in Group 29 and Group
50 of this Manual.

CRANKCASE VENTILATION SYSTEM

The 7.5L 460 CID V.8 engines have a positive
closed-type crankcase ventilation system recycling the
crankcose vapors to the intake manifold.
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FIG. 1 3/4 Left Front View-7.5l. 460 CID V-8
Engine

REMOVAL AND INSTALLATION

CAUTION: Do not operate the engine with the
hood open until the fan has been first examined
for possible cracks and separation.

When installing nuts or bolts that must be torqued
refer to torque specifications, oil the threads with light
weight engine oil. Do not oil threads that require
oil-resistant or water-resistant sealer.

Refer to Part 21-01 for Cleaning, Inspection and Test
procedures.

ENGINE

The engine removal and installation procedures
are for the engine, without the transmission
attached. Remove or disconnect Thermactor parts that
will interfere with removal or installation of the engine.

Removal
1. Raise the hood and mask the edges of the hood,

fenders and cowl to protect the paint. Place fender
covers on fenders.

2. Remove the hood.
3. Drain the cooling system at the radiator and the

cylinder block.
4. Disconnect the ground cable from the battery.

Remove the air cleaner and intake duct assembly.
Cover the carburetor air horn with a clean cloth.

5. Disconnect the radiator upper and lower hoses at
the engine. Disconnect the transmission oil cooler
lines at the radiator. On Police Interceptor models,
disconnect engine oil cooler water hoses at oil
cooler.

CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging hose from twisting.

6. Remove the fan shroud attaching bolts.
7. Remove the cooling fan-to.water pump hub

attaching bolts. Remove the cooling fan and the
shroud.

8. Remove the radiator upper support and the
radiator.

9. If equipped with air conditioning, purge the system
0f freon. Remove the clamp bolt at the air
conditioner muffler support if so equipped and
position the refrigerant lines out of the way.

Loosen the compressor adjustment and remove
the drive belt. Remove the compressor support
bracket-to-water pump bolt. Remove the
compressor-to-mounting bracket bolts. Remove the
power steering pump and position it to one side.
Disconnect the compressor clutch wire and remove
the compressor. Remove the compressor mounting
bracket and idler pulley.

10. Disconnect the fuel inlet line at the fuel pump. Plug
or cap the line to prevent fuel loss. Disconnect the
fuel return line.

11. Loosen the alternator adjusting orm and mounting
bolts. Remove the drive belts and water pump
pulley. Remove the alternator and mounting
brackets and position out of way, leaving the wires
connected.

12. Disconnect the ground cable at the right front
corner of cylinder block. Disconnect the heater
hoses. Remove the transmission fluid filler tube
attaching bolt from the right valve rocker arm

A2976-1O
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cover, and positian the transmission filler tube out
of the way.

13. Disconnect all vacuum lines at the rear of intake
manifold.

14. Disconnect the speed control at carburetor if so
equipped. Disconnect the accelerator cable and
secure out of way.

15. Disconnect the engine wiring harness at the multi-
connector on dash.

16. Raise the vehicle on a hoist. Disconnect the inlet
pipes at exhaust manifolds. On Police Interceptor
models, disconnect engine oil cooler hoses from oil
filter adaptor and plug hoses.
CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging the hoses from
twisting.

17. Disconnect the starter cable from starter solenoid
or starter. Remove starter attaching bolts and
remove starter by moving starter assembly forward,
rotating it to turn solenoid outward, then removing
it toward rear of vehicle.

18. Remove access cover from converter housing.
Remove the flywheel to converter attaching nuts,
rotating the flywheel as necessary. Remove the
converter-ta-engine lower rear cover plate
attaching bolts.

19. Remove the nuts attaching the front support
insulators to the underbody crossmember.

20. Hold the transmission in position with a support
tool.

21. Lower the vehicle on hoist. Remove converter
housing to cylinder block upper attaching bolts left
side. Disconnect the coil wiring harness, and
remove the coil and bracket assembly from the
intake manifold.

22. Attach an engine lifting sling, Tool No. T53L-300-A,
hoist and lifting brackets to intake manifolds.
Carefully remove engine from the vehicle. Install the
engine on o work stand and remove the lifting sling.

Installation
1. Attach engine lifting sling, Tool No. T53L-300-A,

hoist and lifting brackets to intake manifolds.
Remove engine from work stand.

2. Carefully lower engine into vehicle. With engine
supported by lifting sling, align converter-to-
flywheel mounting studs with flywheel. Position the
engine support insulator heat shields, then lower
the engine, guiding the front support insulator studs
into holes in underbody crossmember.

3. Install the converter housing-to-cylinder block upper
attaching bolts and torque to specification. Remove
the transmission support. Position the hoist out of
the way and remove lifting sling.

4. Raise the vehicle on a hoist and install the front
support insulator stud nuts. Torque them to
specification. Install the converter housng-to
engine rear cover plate lower attaching bolts and
torque them to specification.

5. Install the nuts on converter.to-flywheel mounting
studs and torque nuts to specification. Install
converter access plate.

6. Install the starter and connect starter cable.
7. With gaskets in place on inlet pipes, guide pipe

ends into exhaust manifold flanges. Install nuts on
flange studs and torque to specifications. On Police
Interceptor models, connect engine oil cooler hoses
to oil filter adaptor. Make sure and observe color
codes on adaptor and hoses Fig. 2.
CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging the hoses from
twisting.

8. Lower the vehicle and connect accelerator cable.
Connect engine wiring harness at multi-connector
at dash.

9. Connect all vacuum lines at rear of intake manifold.
Connect speed control chain, if so equipped, to
carburetor linkage.

10. Connect heater hoses. On Police Interceptor
models, connect coolant hoses to engine oil cooler
on left fender apron. Torque clamps to
specifications.

CAUTION: Use 2 wrenches when disconnecting
hoses to avoid damaging hose from twisting.
Set transmission filler tube in position and tighten
bolt at right valve rocker arm cover to secure tube.

11. Connect ground wire to right front corner of
cylinder block. Install alternator and mounting
brackets.

12. If equipped with air conditioning, install the
compressor upper mounting bracket to left cylinder
head. Position the air conditioner muffler bracket
and power steering reservoir or pump on studs in
left cylinder head. Install compressor to upper
mounting bracket and attach compressor support
bracket to water pump. Connect compressor clutch
wire bullet connector.

13. Connect the fuel inlet line and fuel return line to the
fuel pump. Install the coil to intake manifold and
connect wires.

14. If equipped with air conditioning, connect the
service valves to compressor and install air
conditioner muffler.

15. Set radiator in position and install the radiator
upper support. Install the radiator upper and lower
hoses. Connect the oil cooler lines to radiator.

16. Fit the water pump pulley in position. Install all
drive belts.

17. Place fan assembly inside radiator shroud and
position the shroud. Install fan assembly to water
pump hub and torque bolts to specification. Install
the shroud attaching bolts.

18. Fill the crankcase, cooling system and power
steering reservoir to the correct level with specified
lubricants. Adjust the tension of drive belts to
specification.

19. Connect the distributor and vacuum lines. Install the
air cleaner and intake duct, crankcase ventilation
system air supply hose and oil filler cap.

20. Connect the battery. Start the engine and check for
leaks.

21. When engine temperature stabilizes, adjust the
ignition timing, engine idle speed and mixture, and
transmission linkage, as required.
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22. If equipped with air conditioning, recharge the
system.

23. Install the hood. Remove the masking tape and
fender covers.

CRANKCASE OIL COOLER POLICE
INTERCEPTOR

Removal
1. Drain the cooling system.
2. Disconnect the water coolant lines from the oil

cooler Fig. 2.
3. Disconnect the oil cooler inlet and outlet hoses.
4. Remove the one nut and one capscrew that

attaches the front support to the frant strap.
5. Remove the two nuts that attach the oil cooler to

the rear strap.
6. Remove the two screws that attach the front

support bracket ta the oil cooler and remove the
bracket.

Installation
1. Install the front support bracket on the oil cooler

with the tap end as shown in Fig. 2 to fit the contour
of the fender apron.

2. Position the oil cooler on the fender apron and
install the three attaching nuts and one bolt.

3. Connect the oil inlet hose to the rear of the cooler
and torque it to specification. Connect the oil outlet
hose to the front of the cQQler and torque it to
specifications. Use two wrenches when tightening.
Be careful not to bend the hoses in a tight radius.
The teflon liner in the hose could be crimped or

twisted causing an oil leak or obstrucfion if bent
too sharply.

4. Connect the water inlet hose to the upper fitting
on the oil cooler and the outlet hose to the lower
fitting. Tighten the hose clamps.

5. Fill the cooling system with the specified coolant.
6. Check the oil level and fill to the proper level with

the specified oil.
7. Start the engine and bleed the cooling system.

Check for oil and coolant leaks.

OIL FILTER ADAPTER
Removal
1. Remove the oil filter.
2. Disconnect the oil cooler inlet and outlet hoses from

the oil filter adapter Fig. 2.
3. Remove the oil filter adapter attaching bolt and

gasket. Remove the adapter and mounting gasket
from the cylinder block.

Installation
1. Clean all old gasket material from the cylinder

block.
2. Position a new mounting gasket with the rib in the

horizontal position and the rib of the adapter in the
vertical position Fig. 2.

3. Install a new gasket and the adapter attaching
bolt. Tighten the attaching bolt to specification.

4. Connect the oil cooler inlet hose and the outlet hose
to the adapter making sure that the paint mark on
each hose is matched with that on the adapter and
that they are in alignment.

CRANKSHAFT

-J
660 ± 50

NOTE. LOOSEN BOLT
& ROTATE ADAPTOR
TO 650 THEN TORQUE
TO SPECIFICATION.

A4455-24

4 REOD.I
TORQUE TO
12-20 IN-LBS.

NOTE: BOTH ENDSI
USE OF SECOND WRENCH
MANDATORY TO PREVENT
ThISTING HOSE WHILE
TORQUING SWIVEL NUTS.

1- OILFILTERAOAPTOR-68B1
2- COOLANT OUTLET -180266
3- COOLANT INLET -180265

TOnOUETO - ENGINEOILCOOLER-6A642
55-85 IN.- LBS. HOSE - 381 252-53301

6 - HOSE - 381 252-S2BOV
7- OIL COOLER OUTLET HOSE - 88451
a - OIL COOLER INLET HOSE - 8N039
9- FRONT MOUNTING STRAP RETAINER- 68868

10- REAR MOUNTING STRAP RETAINER - 68869
11 OILCOOLER FRONTSUPPORT-6B743
12- HOSE ERACKET - 68871
13- HOSE BRACKET - 65870
14- SCREW ANO WASHER - 57472-S2
IS - 1/4-20 NUT- 33777-S2
16- SCREW AND WASHER - 57644-57
17- HOSE CLAMP - 97355-58
18- SELF-TAPPING SCREW - 377537-S36
19- SCREW AND WASHER - 57494-S36M

NOTE: 180TH ENOSI
USE OP SECOND WRENCH
MANDATORY TO PREVENT
TWLSTING HOSE WHILE
TORQUING SWIVEL NUTS.

FRONT FACE
OF BLOCK

TORQUE TO
36-45 PT-LBS.
BOTH ENDS

II,

2 REQ’S.

OIL FILTER ADAPTER
LEFT SIDE VIEW

FIG. 2 Engln. Oil Cooler Installation-Ford/Mercury Police Interceptor-A/C Shown
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385758-S 2
DIRECTION OF
BOLT OPTIONAL

647050 L.H.
647038 n.H.

6038 ASSY. RH.

I-.__-t_4jjj
385759-52
2 REOD.
20-35 FT-LB

383232-82
6 REOD.
35-60 PT-LB

378489-52
8 REQ’O.
20-36 FT-LB

6043 ASSY. RH.

P2979-16

FIG. 3 Engine Front Support-Ford and Mercury

5. Install a new oil filter element.
6. Fill the crankcase to the correct level with the

specified oil.
7. Start the engine and check for oil leaks.
8. Recheck oil level after running and add oil as

necessary to obtain correct level.

ENGINE FRONT SUPPORTS

Front supports Figs. 3 through 5 are located on each
side of the cylinder block. Following procedures apply
to either support.

When self-locking fasteners marked * in following
Figs. are removed, they must be replaced with new
self-locking fasteners.

FORD, MERCURY, LINCOLN CONTINENTAL AND
CONTINENTAL MARK V

Removal

1. Remove the fan shroud attaching bolts, leaving the
fan shroud loose in the vehicle.

2. Remove the through bolt and nut attaching the
insulator té the insulator support bracket and/or
the No. 2 crossmember. Remove the through bolts
on both mounts at the same time.

3. Using a jack and wood block placed under the oil
pan, raise the engine approximately 1 to 1-1/2
inches, allowing the insulator locator stud, if
present, to disengage from the locator hole in the
bracket crossmember.

4. Remove the bolts attaching the insulator assembly
to the engine block. Remove the insulator assembly

and heat shield, if so equipped.

Installation

1. Position the insulator assembly and heat shield, if
so equipped, on the engine block. Install the
attaching bolts and torque to specification.

2. Lower the engine into place and align the through
bolt holes on the insulator assembly with those on

T ONLVI
35-60 FT-LB
383232.52’

________

CO1O RH.

35-50 PT-LB

- 2
CAOSSMEMBER REP.

NOTE: WHENEVER SELF-LOCKING

VOLTS AND NUTSARE nE

MOVED, THEY MUST BE RE

PLACED WITH NEW SELF-

LOCKING BOLTS AND NUTS. A32$1.ID

FIG. 4 Engine Front Support-Lincoln Contin*ntal

‘34978.82

30.60 FT-LB

385849-52"

382499-S2’
35-60 FT-LB

*2 CROSSMEMSER

NOTE: WHENEVER SELF.LOCKING BOLTS AND NUTS ARE REMOVED.
THEY MUST BC REPLACED WITH NEW SELF-LOOKING BOLTS AND NUTS.

*3499-IF

FIG. 5 Engine Front Support-Continental Mark V

the support bracket or crossmember. Install the
through bolt. Remove lack and wood block. Torque
through bolt and nut to specification.

3. Install the fan shroud retaining bolts and torque to
specification.

ENGINE REAR SUPPORT
Engine rear supports Figs. 6 and 7 are located

between the transmission extension housing and the
vehicle crossmember.

Whenever self-locking fasteners marked * in
following Figs. are removed, they must be replaced
with new self-locking fasteners.

VIEW 2

38563 7-S2
8 REO’D.
25-40 FT-LB
DIRECTION OF
BOLT OPTIONAL

UPPER BRACKET ASSEMBLY
6A0-L.H.I
6043-RH.

HEAT SHIELD
613037 L.H.I
160036 n.H.I

383232.52’
3660 FT-LB

SUPPORT
INSULATOR
ASSEMBLY -

I6BD32 L.H.I
8028 R.H.I
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3D4726-S2
4060 FT-LB

2 REQD.

#3 CRD5SMEMBER

RETAINER

FIG. 6 Engine Rear Support-Ford and Mercury

386242-S 100
20-30 FT-LB

INSULATDR-6A061

SPACER - 38850-52

‘382802-52
‘NOTE WHENEVER SELF-LOCKING r"20-35 FT-LB

BOLTS AND NUTS APE RE
MOVED, THEY MUST BE RE
PLACED WITH SELELOCKING
BOLTS AND NUTS. A2980.1F

FIG. 7 Engine Rear Support-Continental Mark V
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FORD. MERCURY. LINCOLN CONTINENTAL AND
CONTINENTAL MARK V

Removal
1. Remove the nuts and through bolt where

applicable attaching the insulator to the No. 3
crossmember.

2. Raise the transmission with a jack to obtoin
clearance.

3. Remove the bolts and washers that attach the rear
insulator assembly to the transmission.

4. Remove the insulator assembly.

Installation
1. Position the rear insulator assembly on the

transmission. Install the attaching bolts and
washers and torque to specification.

2. Lower transmission into position.
3. Install the nuts and through bolts where applicable

attaching the insulator assembly to the
crossmember. Torque to specification.

4. Remove the jock supporting the transmission.

CRANKCASE VENTILATION SYSTEM FIG. 8

Removal

1. Remove ventilation system air intake hose from air
cleaner. Remove the hose, elbow and grommet from
the left rocker arm cover.
Remove air cleaner and intake duct assembly.
Disconnect the inlet vent hose and tube from the
carburetor.

Unlock and remove the oil filler cap.
4. Pull PCV valve out of mounting grommet in right

valve rocker arm cover and remove inlet vent hose
and PCV valve as an assembly. Disassemble as
necessary.

Installation
1. Install the oil filler cap. Insert the regulator PCV

valve into the right rocker arm cover grommet.
2. Reassemble vent tubes and hoses to canister purge

tee and hose. Position the inlet vent hose and tube
and connect to carburetor and PCV valve.
Install air cleaner and intake duct assembly.
Install ventilation system air intake hose, elbow and
grommet to air cleaner and oil filler cap.

VALVE ROCKER ARM COVER ANb ROCKER
ARM

The valve rocker arm and attaching parts are shown
in Fig. 9.

Removal
1. Remove the air cleaner and intake duct assembly.

If a right cylinder head rocker arm is to be
removed, remove the crankcase ventilation
regulator valve from the valve rocker arm cover.

2. Disconnect the spark plug wires from the spark
plugs by grasping, twisting and pulling the moulded
cap only with Tool T74P-66o6-A. Remove the wires
from the bracket on the valve rocker arm covers
and position the wires out of the way.

INSULATOR
ASSEMBLY-6O68

2540 FT-LB

N
382B02.52’

20-35 FT-LB

- A3128-1C

REAR SUPPORT

2.
3.

382400-52’
30-50 FT-LB

3.
4.

TUBING - 3818650354 PASS.
- 3811 B6-SO3OA POLICE

INTERCEPTOR

TUBING -381187-6015-A

OIL PILLER CAP
- 6766

F P

K CASE VENT

ONTOFENGINETBECJS9
/

ØN%-N ‘N’kNNM-1 I

FIG. 8 PCV System
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3. Remove the valve rocker arm covers.
4. Remove the valve rocker arm bolt, oil deflector,

fulcrum seat and rocker arm.

Installation
Apply Lubriplate or equivalent to the top of the
valve stems, the rocker arm and fulcrum seats.

2. Position the No. 1 piston on TDC at the end of the
compression stroke in position 1 in Fig. 10 and
install the rocker arm, fulcrum seat, oil deflector and
bolt on the following valves:

No. I Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust
Position the crankshaft in position 2 in Fig. 10

and install the rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:

No. 4 Intake No. 2 Exhaust
No. 5 Intake No. 6 Exhaust
Position the crankshaft in position 3 in Fig. 10

and install the rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:

No. 2 Intake No. 3 Exhaust
No. 3 Intake No. 7 Exhaust
No. 6 Intake No. 8 Exhaust
Be sure that the fulcrum seat base is inserted

in its slot on the cylinder head before
tightening the fulcrum bolts. Tighten the fulcrum
bolt to specification. Check the valve clearance
following the procedures in Part 21-01 under Valve
Clearance Adlustment.

3. Clean the valve rocker arm covers and the cylinder
head gasket surfaces. Position the new gasket in
the cover, making sure that the gasket tangs are
secured in the notches in the cover.

4. Position the covers on the cylinder heads. Make
sure the gasket seats evenly all around the head.
Install the bolts. The cover is tightened in two steps.
Tighten the bolts to specification. Two minutes
later, tighten the bolts to the same specification.

If the right cover was removed, install the PCV
valve.

Install the air cleaner and intake duct assembly
and connect the PCV system.

5. Install the spark plug wires in the bracket on the
valve rocker arm covers. Connect the spark plug
wires. See Part 23-01 for special installation
instructions.

6. Start the engine and check for leaks.

VALVE SPRING, RETAINER AND STEM SEAL
Broken valve springs or damaged or worn valve stem

seals or retainers may be replaced without removing the
cylinder head if valve or valve seat is not damaged.

Removal

1. If damaged or worn spring, retainer, or seat is on
right side of engine, remove air cleaner and intake
duct assembly. Remove crankcase ventilation
system PCV valve and attachments from right valve
rocker arm cover. Remove spark plug wires.
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FIG. 10 Position of Crankshaft for Installing
Valve Rocker Arms

If spring, retainer, or seal to be removed is on left
side of engine, remove oil filler cap and ventilation
hose from kit va’ve rocker arm cover and position
out of way.

2. Remove valve rocker arm covers and applicable
spark plugs.

FIG. 9 Rocker Arm and Attaching Parts
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POINTER
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